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There is a growing need to analyze and process giant Raman spectra for forensic and medical applications. The software is based on
a database of SCR molecules adsorbed on the surface of SCR-active substrates based on silver porous silicon. The required software
will facilitate the practical application of the GRS spectroscopy method and for solving applied problems.

Raman spectroscopy is based on the ability of the studied molecules to scatter monochromatic light inelastically.
Raman spectroscopy allows precise identification of many molecules, but is extremely insensitive to low concentrations
of chemical compounds due to the small cross-section of Raman scattering.

The effect of giant Raman scattering, which is achieved by using nanostructure substrates of noble metals,
solves this problem. For molecules adsorbed on the surface of such substrates, the signal of Raman scattering is
repeatedly amplified due to the localization of surface plasmons in metal nanoparticles. Existing solutions for spectra
storage were analyzed, as well as the data obtained as a result of registration of GRS-spectra of different molecules.
Technologies were selected for the development of the spectrum base, which will be maintained for a long time.

To create the spectra database, the data obtained by using silver-plated porous silicon as a GRS-active
substrates, which were provided as text files from the confocal microscope. A drop of solution with the analyzed
molecules was applied to the substrate and then the spectra were recorded by the Confotec NR500 3D scanning
confocal Raman microscope. The set of the obtained spectra was provided by the supervisor.

Several variants of classifiers for the verification of the reference spectrum belonging to the
considered one were examined.

Neural networks with a direct connection are universal means of functions approximation that allows
to use them in the solution of classification problems. It is not known what kind of complexity the network
may be required for a sufficiently accurate implementation. The Bayesian classifier was also considered
during the analysis of the problem. The advantage of the Bayesian classifier is the small amount of data for
training needed for the evaluation of parameters required for classification. The disadvantage is a large
sample of different methods and the complexity of their implementation.

Long-term supported platforms are not chosen accidentally. The main list of technologies used
includes C#, the WPF (Windows Presentation Foundation) application platform, a SQLite database that
supports dynamic data typing. Due to the type of task, which assumes long-term accumulation of the
sample database under consideration, as well as less time for software support.

The giant Raman scattering spectra database allows users to detect the desired spectra from
experimental data and compare them with reference spectra.

The main purpose of this system is to reduce the cost of buying a spectra database as well as its
use, while being able to support the software for many years. Databases in a particular case make it
possible to structure a large amount of actual information, to display information on demand in a
representative manner, and to provide a quick and trouble-free access to the necessary elements with
aggregation.

Finally, a correlation method with pattern linking was chosen, which has no disadvantages of
previous classifiers and has sufficient accuracy at the same time.

The work resulted in a ready-made complete software solution that allows you to solve all the tasks
described above. It is important to note that the analysis of various algorithms (neural network, Bayesian
the classifier) has been made, allowing to verify effectively the belonging of the reference spectrum to the
one under consideration.
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